The aim of this series of studies was to develop and initially validate an instrument to assess stressors among South African sports coaches. In study one, a preliminary pool of 45 items was developed based on existing literature and an expert panel was employed to assess the content validity and applicability of these items. In study two, the 32 items that were retained after study one were analysed using principal component analysis (PCA). The resultant factorial structure comprised four components: environmental stressors, performance stressors, task-related stressors, and athlete stressors. These four components were made up of 26 items and, together, the components and items comprised the provisional Stressors in Sports Coaching Questionnaire (SSCQ). The results show that the SSCQ demonstrates acceptable internal consistency (.73-.89). The findings provide preliminary evidence that SSCQ is a valid tool to assess stressors among South African sports coaches.
2017;
. For example, a range of stressors have been reported by elite coaches in the United Kingdom that relate to athlete concerns, managing the competitive environment, pressure, expectations, coaching responsibilities of the athlete, organisational management, competition preparation, sacrificing personal time, and isolation (Didymus, 2017; Olusoga et al., 2009; Rhind, Fletcher, & Scott, 2013; Thelwell et al., 2008) . Factors such as lack of enjoyment, physical hardship, wanting more free time, losing consistently, and interference with family life have also been reported as reasons why coaches may leave their profession (Frey, 2007; Robbins et al., 2015) . In two studies of South African coaches, Surujlal and Nguyen (2009) and Kubayi, Coopoo, and Morris-Eyton (2017) indicated that inadequate facilities, inadequate salaries, lack of equipment, lack of support, poor refereeing decisions, unsociable working hours, and job insecurity were stressors experienced by these individuals. These divergent stressors demonstrate that sports coaches work within a complex, ever-changing environment that imposes pressures on them (Fletcher & Scott, 2010) .
Given the potentially stressful nature of coaching, the plethora of stressors that coaches encounter, and the maladaptive outcomes that coaches may experience if stress is not effectively managed, it is surprising that research in this area is sparse (Levy, Nicholls, Marchant, & Polman, 2009; Fletcher & Scott, 2010) . Indeed, it is only recently that researchers have made discernible efforts to explore stressors among this unique population (Didymus, 2017; Olusoga, Maynard, Hays, & Butt, 2012) and there are many research priorities that are yet to be explored. The published evidence that has explored coaches' experiences of stressors has been concentrated in few countries, including the United Kingdom (Didymus, 2017; Thelwell et al., 2008; Levy et al., 2009; Olusoga et al., 2009) , the United States of America (Frey, 2007; Robins et al., 2015) , and South Africa (Surujlal & Nguyen, 2009 ). The majority of these studies have adopted qualitative methods to explore the stressors encountered by sports coaches (Thelwell, Wagstaff, Rayner, Chapman, & Barker, 2017 ) and scholars are yet to develop a validated instrument to quantitatively assess this important topic (Arnold & Fletcher, 2012; Arnold, Fletcher, & Daniels, 2013) . Thus, quantitative investigations that work toward identifying stressors among sports coaches would add to the current body of literature (Knight, Reade, Selzler, & Rodgers, 2013) . One measure to identify stressors among coaches was, however, developed by Surujlal and Nguyen (2009) but contains a number of limitations. First, the questionnaire was adapted from a measure that was designed for soccer referees and, therefore, the items that were included might not be applicable to coaches. Second, Surujlal and Nguyen's (2009) study only included soccer coaches and, thus, the measure may not be applicable to coaches who are working in other sports. Third, rigorous psychometric testing (e.g., principal component analysis; PCA) was not used during the development of the measure. This is a noteworthy limitation of previous literature because psychometrics are important for removing unnecessary items and for grouping remaining items into meaningful components (Anthony, 1999) . Therefore, the development of measures to assess stressors would not only advance the research literature in this area, but could also help practitioners to recognise and assess the psychological demands that are experienced by sports coaches (cf. Arnold & Fletcher, 2012) .
The study of stressors among sports coaches is essential because findings of such studies can be incorporated into coach education programmes. This is particularly important in countries (e.g., South Africa) where coaches are likely to experience unique demands (e.g., role-related hangovers from the apartheid regime) that are not apparent in more developed countries. Additionally, research addressing this topic is crucial if interventions that help coaches to cope more effectively with stressors are to be developed and tested (Levy et al., 2009) . A better understanding of stressors among sports coaches could also assist in identifying coaches who are at risk of experiencing burnout and, therefore, at higher risk of leaving their profession (cf. Malinauskas, Malinauskiene, & Dumciene, 2010) . Despite this knowledge, there remains a need for systematic development of measurement tools to assess stressors among sports coaches that can be subjected to rigorous psychometric assessment (cf. McLean, Mallett, & Newcombe, 2012) . In addition, there are currently no valid and reliable tools to examine stressors among coaches who are working in the unique context of coaching in South Africa. As a first step toward developing robust measurment tools for use with coaches more generally, the aim of this multi-study project was to develop and validate a questionnaire for the measurement of stressors among South African sports coaches.
Methods
The studies that are presented in this manuscript were conducted in line with the five steps that were recommended for questionnaire development by Toering, Jordet, and Ripegutu (2013) . First, a literature review was conducted; second, a pool of potentially relevant items was generated; third, the initial items were validated; fourth, the items were pilot tested; and finally, PCA was conducted on the provisional questionnaire. These steps were adhered to because they follow those used in other studies in which questionnaires have been developed (Artino, La Rochelle, Dezee, & Gehlbach, 2014; DeVellis, 2011) .
Step 1: Literature Review When generating items for a new measurement instrument, it is important to consult available literature (Clark & Watson, 1995) . Thus, the first step in developing the questionnaire presented here involved a thorough literature review (Artino et al., 2014) . The literature review ensured that the construct definition aligned with relevant previous research, identified extant items that may be adapted for the present study (Gehlbach, Artino, & Durning, 2010) , and provided a framework of reference for the item generation process (Toering et al., 2013) . During the literature review, previous studies (Didymus, 2017; Frey, 2007; Hanton, Fletcher, & Coughlan, 2005; Knight et al., 2013; Kubayi et al., 2017; Levy et al., 2009; Olusoga et al., 2009; Rhind et al., 2013; Robins et al., 2015; Surujlal & Nguyen, 2009; Thelwell et al., 2008; Thelwell et al., 2017) on stressors among sports coaches were reviewed and information relevant to the aim of this study (i.e., the different stressors experienced) was extracted and recorded in a Microsoft Excel® document. This master data file initially contained 120 units of data, which were used to generate an initial pool of items.
Step 2: Item Generation
The aim of this step was to sample systematically all information that was extracted during step one and was potentially relevant to the target construct (Clark & Watson, 1995) .
First, the master Microsoft Excel® data file was reviewed for duplication and overlap independently by the first and second named authors. Regular discussions took place between the two authors to ensure agreement and rigor when sifting the extracted data. Once sifting was complete, 80 units of data that represented distinct stressors remained. All of these 80 items were then reviewed again and those that were too lengthy, lacked relevance for the target population, were too complicated, or too vague were removed (DeVellis, 2011). This process led to a pool of 45 items that represented four subscales: environmental stressors, performance stressors, task-related stressors, and athlete stressors. These subscales align with previous literature on stressors among sports coaches (e.g., Hanton et al., 2005; Frey, 2007; Olusoga et al., 2009) . Each item was assigned a five-point Likert-type scale that was anchored at 1 (not at all a stressor) and 5 (highly a stressor) to facilitate item validation.
Step 3: Item Validation
The degree to which an instrument adequately represents the concept or set of items that it purports to measure is known as content validity (Sekeran, 2003) . To ensure content validity during the development of the questionnaire presented here, the preliminary pool of 45 items was sent to an expert panel where each member of the panel had considerable knowledge and experience related to the construct being measured (i.e., stressors among South African sports coaches). The preliminary questionnaire was sent to two experts who each had a doctorate degree in sports science and had published extensively in the area of sports psychology and coaching within the South African context. The experts were asked to critique the item pool in terms of clarity, ambiguity, and relevance of the items, and were asked to report whether they thought the pool was missing relevant information. Based on the experts' feedback, 10 items were deemed irrelevant and were removed (e.g., "inadequate mental preparation"), three items were modified to enhance clarity (e.g., "conflict between a coach and athletes" was modified to "conflict between me and my athletes"), and no items were added. A total of 35 items were included in the revised item pool, which comprised the provisional Stressors in Sports Coaching Questionnaire (SSCQ).
Step 4: Pilot Testing
A pilot test was carried out using the 35-item SSCQ to examine the clarity of the items as well as to explore the feasibility, adequacy, and overall administration of the instrument (Collins, 2003; Czaja & Blair, 1996) . A pilot study provides advance warning about where the main research project could fail, where research protocols may not be followed, and or where the proposed methods or instrument are unsuitable (Teijlingen & Hundley, 2002) .
Participants. The pilot test was conducted with 20 South African sports coaches (11 females and 9 males) aged 20-41 years old (Mage = 25.70, SD = 6.30 years). Each of the sports coaches was purposively selected to participate in the pilot study. To meet the selection criteria of the pilot study, the participants had to be coaching priority sports that are recommended by the Department of Sport and Recreation of South Africa (Kubayi et al., 2016) . The coaches in the pilot study sample were coaching the following sports: athletics (n = 1), cricket (n = 4), hockey (n = 4), netball (n = 5), rugby (n = 1), and soccer (n = 5). Their coaching experience ranged from 1 to 19 years (Mexperience = 4.95, SD = 5.27 years).
Procedure. Prior to data collection, ethical approval was granted by the Research Ethics Committee of the Tshwane University of Technology and written informed consent was obtained from each of the participants. The participants were informed that their participation was voluntary and that they could withdraw from the study at any point in time and without repercussion. All of the participants completed the provisional SSCQ, which took between five and 10 minutes.
Data analysis and results. Item analysis was carried out on the pilot study data using SPSS® (version 24; IBM Corporation, 2016) to identify and delete any items that reduced the reliability of the subscales (Rhind & Jowett, 2012) . For an item to be retained, Tabachnick and Fidell (1996) suggested that at least two of the following three criteria should be met: a minimum item-total correlation coefficient of .40, a range of inter-item correlations between .30 and .70, and an increase in the estimate if an item was deleted. After the initial item analyses, three items that did not meet the inclusion criteria (i.e., they had an item-total correlation coefficient of <.40 and inter-item correlations of <.30) were removed. Thus, the revised SSCQ consisted of 32 items.
Step 5: Principal Component Analysis
The aim of this step of the questionnaire development was to expose the 32-item provisional SSCQ to rigorous psychometric testing. PCA has been used in previous questionnaire development studies (e.g., Jowett & Ntoumanis, 2004) to reduce items and /or group them into meaningful components. The PCA was chosen based on the rationale that it is psychometrically sound and easier mathematically; it also avoids some of the potential shortcomings associated with 'factor indeterminacy' commonly attributed to factor analysis (FA) (Stevens 1996, p. 363) . In their comparison of PCA and FA, Tabachnick and Fidell (2007) concluded that: 'If you are interested in a theoretical solution uncontaminated by unique and error variability … FA is your choice. If, on the other hand, you simply want an empirical summary of the data set, PCA is the better choice' (p. 635).
Participants.
A total of 119 South African sports coaches (87 males and 32 females) ranging in age from 18 to 64 years (Mage = 30.36, SD = 9.94 years) participated in this part of the questionnaire development. The participants represented the following sports: cricket (n = 12), hockey (n = 13), netball (n = 22), and rugby (n = 72). The coaching experience of the sample ranged from 1 to 40 years (Mexperience = 5.29, SD = 6.54). The same inclusion criteria, procedures, and recruitment methods that were used for the pilot study were adopted for this study.
Data analysis. Prior to performing PCA, missing data were observed. No variable in the provisional SSCQ had >5% of missing data; thus, any data not present were assumed to be missing at random. Bartlett's test of sphericity was significant (x 2 = 2526.26; df = 496; p < 0.000) and the Kaiser-Meyer-Olkin (KMO) statistic was .89, which surpassed the acceptable value of .60 (Kaiser, 1974) . Thus, the SSCQ correlation matrix was deemed suitable for the PCA. PCA with an oblique oblimin rotation was conducted to assess the structure of the 32item provisional SSCQ and to explore how well the items represented the underlying latent variables (Mulaik, 2010) . For a factor, component, or dimension to be retained it had to exceed the minimum eigenvalue of 1.00 and needed to contain at least three items (Fabrigar, MacCallum, Wegener, & Strahan, 1999) . Each item that had a component loading below .50 was deleted from subsequent analyses (Toering et al., 2012) because the sample size for this stage of the questionnaire development was less than 200 (Steven, 2002) . Following PCA, Cronbach alpha coefficients were computed to examine the internal consistency of the instrument.
Results
PCA revealed a four-component solution with minimum eigenvalues of 1, which accounted for 60.75% of the total variance. Six items were eliminated from the factor pattern matrix due to having component loadings of less than .50. Following this stage of the analyses, 26 items were retained. Although two items (interference from management regarding coaching decisions, job insecurity) fell below the benchmark of .50, they were retained because they were reported as important stressors that are experienced by sports coaches within the South African context (see Kubayi et al., 2015; Surujlal & Nguyen, 2009) .
A further PCA of the four-component structure on the remaining 26 items was conducted and explained 63.07% of the overall variance within the data. Table 1 presents * Table 1 near here*
Relationships Between the Components
Since the present study adopted an oblimin rotation, it was necessary to take into account both the pattern matrix (see Table 1 ) and the structure matrix (Field, 2005; Graham, Guthrie, & Thompson, 2003) . While the former provides information about the component loadings of the variables, the latter presents the correlation between the components and variables (Field, 2005) . The results showed a relationship between components one, two, and three, whereas component four was somewhat independent. Although small relationships were present among a few components, it was concluded that the SSCQ would be utilised in its complete four-factor form (Field, 2005) .
Reliability
The Cronbach alpha coefficients of the subscales, which assessed the internal consistency of the SSCQ, ranged from .73 to .89. The overall reliability of the questionnaire was .93. All alpha values exceeded the benchmark level of .70 (see Table 2 ) (Nunnally & Bernstein, 1994) .
* Table 2 near here*
Discussion
The purpose of this study was to develop and to conduct initial validation of an instrument to assess stressors among South African sports coaches. Thus, the study aimed to make a first step toward developing an instrument to measure stressors among sports coaches more generally. The content of the questionnaire was constructed based on a series of procedures that included, amongst others, a thorough literature review, item generation, expert panel validation, item analyses, and PCA. The PCA yielded a four-component solution that incorporated 26 items and formed the SSCQ. These initial analyses suggest that the SSCQ is a sound psychometric measure of stressors among South African sports coaches.
Additionally, the internal consistency of the overall scale and subscales each surpassed the acceptable minimum alpha value of .70 (Nunnally & Bernstein, 1994) , which demonstrates that the SSCQ is a valid and reliable tool to examine stressors among South African sports coaches.
Although PCA was used to identify underlying or latent components within a group of items, this type of analysis cannot offer an interpretation of the meaning of the identified components (Tabachnick & Fidell, 1996; MacNamara & Collins, 2011) . The components are, therefore, interpreted here using published evidence to support their relevance (MacNamara & Collins, 2011) . Component one, environmental stressors, consists of ten items that encapsulate the organisational stressors that are related to the environment in which a coach operates (Hanton et al., 2005; Rhind et al., 2013) . The stressors within this component that are listed in Table 1 withstood the psychometric testing that was used in this study and reflect the findings of previous studies with sports coaches (see e.g., Didymus, 2017; Frey, 2007; Kubayi et al., 2017; Olusoga et al., 2009; Surujlal & Nguyen, 2009 ). The findings presented here highlight the significance of environmental stressors for our sample of coaches and suggest that these stressors should be considered carefully by sports organisations (Fletcher & Hanton, 2003) . Indeed, sports organisations should identify and manage policies, logistics, and environmental factors that could be perceived as stressors by coaches.
Component two, performance stressors, comprises four items that refer to the competitive stressors that pertain directly to competitive performance (Hanton et al., 2005) .
The stressors that are included in this subscale relate to poor results, financial incentives being dependent on results, pressure to win, and performance being judged on athletes' results. Among the performance stressors, pressure to win is an essential stressor among South African sports coaches (see Surujlal & Nguyen, 2009; Kubayi et al., 2015) . Although pressure to win may be self-imposed, researchers have highlighted that such pressure usually stems from club owners and /or managers within the South African context (Kubayi et al., 2015) . These findings and those presented in a previous study highlight the need for coaches to work together with athletes (Staff, Didymus, & Backhouse, 2017) and those in management positions to minimise stressors and to cope with those that are unavoidable.
Component three, task-related stressors, contains six items that relate to coachingrelated tasks (Frey, 2007) . This component represents the following stressors: performing multiple roles, managing too many squads, managing other coaches in the programme, lack of recognition for good coaching, interference from management regarding coaching decisions, and making poor decisions. The results of this study provide quantitative support for the stressors that have been reported in qualitative research by Olusoga et al. (2009) and Kubayi et al. (2015) . Specifically, the findings of these two studies reported that managing other coaches within the programme, interference from management, and performing multiple roles (e.g., selector, manager, coach) were cited as stressors among coaches in the United Kingdom and South Africa respectively. This suggests that coaches in these two countries may experience similar stressors and that future research should explore the reliability and validity of the SSCQ among different populations. Component four, athlete stressors, consists of six items. This component refers to the behaviour(s) or attitude(s) of athletes that coaches experience as stressors (Olusoga et al., 2009) . Given that coaches are likely to spend a substantial amount of time with team members (Hanton et al., 2005) , it is understandable that some disagreements or conflict may occur and that these disagreements could be perceived as stressors. Similar results were reported by Olusoga et al. (2009) and Didymus (2017) who found that athletes' behaviour (e.g., lack of commitment and motivation, under-performing in training) were noteworthy stressors among sports coaches.
This study provides an initial validation of the SSCQ using well-established procedures but there are some limitations that should be considered when interpreting the findings. First, the number of expert panel members that we recruited for content validation, as well as the sample sizes for the pilot and main studies, were relatively small. However, it should be noted that the sample sizes are reflective of the South African context where the sports coaching profession is small and still evolving towards professionalisation. Second, the coaches in our samples were unevenly distributed in terms of gender. Therefore, there is a need to conduct further research that includes an equal distribution of male and female coaches. Future studies should also be conducted to compare mean scores of the SSCQ subscales according to various demographic variables, including gender, marital status, age, and level of coaching. Further statistical interrogation of the SSCQ (e.g., test-retest reliability, confirmatory factor analyses) with larger samples of coaches should also be performed to further validate and examine the hypothesised structure of the SSCQ, and to assess its predictive validity. Since this study assessed the intensity of stressors (i.e., not at all a stressor to highly a stressor) among sports coaches, it is suggested that future studies should use additive scoring methods that relate to other important elements of stressors, including the duration ("how long did this pressure place a demand on you for?") and frequency of them ("how often did this pressure place a demand on you?"). This is because the addition of these elements could facilitate more comprehensive assessment of the multidimensional psychological demands that coaches experience (Arnold et al., 2013; Arnold & Fletcher, 2012) .
Conclusion
The SSCQ appears to be a valid and reliable tool that, with further psychometric testing, could be used to assess stressors among South African sports coaches. Although the SSCQ is currently applicable to coaches within a South African context, it may be adapted to suit coaches who are working in different countries. The SSCQ may be used on an individual basis with a sports coach to assess stressors and can also be used by sports organisations to identify prevalent and endemic stressors that can affect the coaches who are working within their organisations. The questionnaire may also be useful for sport psychology practitioners to develop intervention programmes that may help performers (i.e. sport coaches) to identify the stressors they encounter and assist them to cope with such stressors in effective and sustainable ways (Fletcher & Arnold, 2017; Rumbold, Fletcher, & Daniels, 2012) . Such intervention programmes may serve as preventive approaches to stressful encounters in an attempt to modify coaches' responses to stressors, thereby increasing their self-awareness and enhancing their coping skills resilience to external demands. However, for management of sport organisations who wish to invest in their sport coaches' well-being and performance, it is likely that their sport will reap sustainable benefits by focusing on all aspects of the organisation's functioning (Fletcher & Scott, 2010) . 
